Effect of raised portal venous pressure and postocclusive hyperemia on superior mesenteric arterial resistance in control and adenosine receptor blocked state in cats.
Superior mesenteric arterial (SMA) blood flow was measured in pentobarbital-anesthetized cats using a noncannulating electromagnetic flowprobe. The selective adenosine antagonist 8-phenyltheophylline (8-PT) antagonized the dilator effect of infused adenosine but not isoproterenol. The vasodilation in response to reduced arterial perfusion pressure (autoregulation) was blocked by the adenosine receptor blockade, which also reduced the degree of postocclusive (1 min) hyperemia by one-half to two-thirds. The remainder of the hyperemia may have been due partially to adenosine, since exogenous adenosine still produced a small vasodilation (26%), so effects of endogenous adenosine could also still be expected to exert a small effect. Myogenic effects appear unlikely to be the mechanism of the small remaining hyperemia, since venous pressure increments within physiologically relevant ranges did not cause altered SMA conductance, and arterial dilation in response to large decreases in arterial pressure could be blocked by adenosine antagonism. Portal pressure was increased using hepatic nerve stimulation (8 Hz) to raise pressure from 7.0 to 12.4 mmHg (1 mmHg = 133.3 Pa). The small vasoconstriction seen in the SMA was due to the rise in systemic blood pressure, since prevention of a rise in SMA pressure prevented the response and 8-PT blocked the response (previously shown to block arterial pressure-flow autoregulation). An equal rise in PVP imposed by partial occlusion of the portal vein did not lead to changes in SMA vascular conductance. Thus, we conclude that within physiologically relevant ranges of arterial and portal venous pressure, the SMA does not show myogenic responses of the resistance vessels.